Summary Chromosome numbers of Taraxacum albidum were examined in 1308 plants collected from 202 localities throughout the distribution areas of this species in Japan. The species had 2nϭ32 (tetraploid), 39 (hypopentaploid) and 40 chromosomes (pentaploid). Out of 1308 plants examined 88 (6.7%) were tetraploids, 1219 (93.2%) were pentaploids and a plant was a hypopentaploid. Tetraploids were distributed exclusively in Kyushu, whereas pentaploids throughout all the distribution areas in Honshu, Shikoku and Kyushu. Pentaploids had 2 forms of karyotypes, whereas tetraploids showed a uniform karyotype. Thus, 2 forms of pentaploids in karyotype are considered to be distinct clones.
Taraxacum Weber ex F. H. Wigg. (Asteraceae) is distributed all over the world, especially in the Northern Hemisphere (Ohwi and Kitagawa 1992) . This is composed of about 60 species and further subdivided into many hundreds of apomictic lines (Mabberley 1997) . The genus is a basic chromosome number, xϭ8 (Darlington and Wylie 1955, Fedorov 1969) and diploids with 2nϭ16 are known to be sexual reproductives, whereas polyploids are known to be apomicts (Richards 1970) .
Taraxacum albidum Dahlst. is a perennial herb, distributed in Honshu, Shikoku, Kyushu and Ryukyu in Japan (Morita 1995 , Shimabuku 1997 . Electrophoretic studies on isozyme band pattern of peroxidase were first performed by Yamaguchi (1980) and showed that T. albidum had no variation in band pattern of peroxidase. Menken and Morita (1989) studied the patterns of 19 allozymic loci in 12 populations covering its entire distribution area, which showed all the specimens shared the same 19-locus genotypic profile except for 1 plant which was considered by them to be a mutant differed in 1 allele at a locus. They hypothesized that T. albidum recently originated through hybridization between a sexual diploid species of the section Mongolica and an unknown polyploid Mongolica species. The chromosome number of T. albidum has been reported as 2nϭ36-40? (Osawa 1913 ) and 2nϭ40 (Miyaji 1932 , Okabe 1934 , 1951 , Takemoto 1961 , Yamaguchi 1976 ). On the basis of these reports, most of T. albidum plants are considered to be obligate agamospermous pentaploids.
In order to clarify the chromosome variations of T. albidum in Japan, we examined the chromosome numbers and karyotypes of many individuals covering its entire distribution area in Japan. Cytogeography of Taraxacum albidum in Japan Materials and methods A total of 1308 plants of T. albidum were collected from 202 localities in Japan (Table 1) . The plants were grown in plastic pots at the experimental garden of University of Toyama. Their chromosomes were counted in meristematic cells of root tips. New root tips were collected from the plants, pretreated in 2 mM 8-hydroxyquinoline solution at room temperature for 1-1.5 h, and maintained at 5°C for 15 h. The root tips were then fixed in a mixture of glacial acetic acid and absolute ethyl alcohol (1 : 3) at room temperature for 1 h and were macerated in 1 M hydrochloric acid at 60°C for 10 min. After washing in tap water, they were stained and squashed in 1.5% lactopropionic orcein. In each plant, cells with spread metaphase chromosomes were used for karyotype analysis, with its chromosome form expressed according to the nomenclature of Levan et al. (1964) .
Results and discussion

Chromosome numbers
The somatic chromosomes of T. albidum were counted in a total of 1308 individuals from 202 localities in Japan. They showed 3 chromosome counts of 2nϭ32 (tetraploid), 39 (hypopentaploid) and 40 (pentaploid) (Fig. 1) . The counts of both of 2nϭ32 and 39 are new records, while the count of 2nϭ40 was consistent with previous reports (Miyaji 1932 , Okabe 1934 , 1951 , Takemoto 1961 , Yamaguchi 1976 ). Out of 1308 plants examined, 88 (6.7%) were tetraploids and 1219 (93.2%) were pentaploids. One hypopentaploid plant was found at the locality of Kochi prefecture where other 5 plants of same population were 2nϭ40 (Table 1) . 
Distributions of localities of plants with each chromosome number in Japan
The geographical distributions of the 2 cytotypes of 2nϭ32 and 2nϭ40 T. albidum are presented in Fig. 2 . In 202 localities examined, pentaploid plants with 2nϭ32 chromosomes were found in 191 localities, while tetraploid plants with 2nϭ40 chromosomes were found only at 12 localities distributed in Kyushu. Consequently, both tetraploid and pentaploid plants occur in Kyushu, whereas only pentaploid plants occur in Honshu and Shikoku.
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Karyotype analysis:
Pentaploid had 2 karyotypes, although no variation was detected in karyotypes of tetraploid individuals. The 2 forms of pentaploid occurred throughout Honshu and Kyushu, and sometimes they occurred in the same localities (Fig. 4) . The details of karyotypes found are described below (Tables 2-4, Fig. 3 ): 1) Tetraploid (2nϭ32) ( Table 2 , Fig. 3A )
The somatic chromosomes at metaphase ranged from 1.6 to 3.9 mm in length and 1.1 to 2.7 in arm ratio. The 32 chromosomes were divided into 2 groups; 28 metacentric chromosomes and 4 submetacentric chromosomes (Table 2 ). In the somatic chromosome complement, 2 metacentric chromosomes had a secondary constriction in the distal part of the short arm. The total length of the somatic complement was 75.9 mm and the longest chromosome to the shortest chromosome ratio was 2.4. The somatic chromosome complement of this plant was formulated as 2nϭ32ϭ Fig. 3B, Fig. 4A )
The chromosome at somatic metaphase chromosomes ranged from 1.4 to 4.0 mm in length and 1.0 to 2.5 in arm ratio. The 40 chromosomes were divided into 2 groups; 37 metacentric chromosomes and 3 submetacentric chromosomes. In the somatic chromosome complement, 2 metacentric chromosomes had secondary constriction in each of the central parts of the long arms. The total length of the chromosome complement was 92.5 mm and the longest chromosome to the shortest chromosome ratio was 2.9. The chromosome complement of this plant was formulated as 2nϭ40ϭ3Mϩ32mϩ2m sc ϩ3sm.
3) Pentaploid (2nϭ40) Type II (Table 4 , Fig. 3C, Fig. 4B )
The chromosome at somatic metaphase chromosomes ranged from 1.5 to 5.0 mm in length and 1.0 to 2.0 in arm ratio. The 40 chromosomes were divided into 2 groups; 38 metacentric chromosomes and 2 submetacentric chromosomes. In the somatic chromosome complement, 4 chromosomes with secondary constriction were found: a submetacentric chromosome had a secondary constriction in the distal part of short arm, a metacentric chromosome had a secondary constriction in the distal part of short arm, a metacentric chromosome had a secondary constriction in the distal part of long arm and a metacentric chromosome had a secondary constriction in the central part of long arm. The total length of the somatic chromosome complement was 98.6 mm and the longest chromosome to the shortest chromosome ratio was 3.3. Thus, the karyotype form was represented as 2nϭ40ϭ4Mϩ31mϩ1m sc ϩ 2m sc ϩ1smϩ1sm sc . Taraxacum albidum has been known as a pentaploid obligate agamospermous dandelion (Yamaguchi 1980, Menken and Morita 1989) . However, the results of the present study show that T. albidum is composed of tetraploids and pentaploids, and pentaploids had at least 2 strains with different karyotypes.
